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(54) [Title of the Invention] LIQUID CRYSTAL DISPLAY PANEL 
(57 ) [Abstract] 

[Object] To provide a liquid crystal display panel in which 
either segment electrodes or the common electrodes are divided 
into two parts and a display quality is improved. 
[Construction] In a liquid crystal display panel including 
at least a liquid crystal layer, a plurality of band-shaped 
segment electrodes provided at one side of the liquid crystal 
layer, a plurality of band-shaped common electrodes provided 
at the other side of the liquid crystal layer, in which the 
segment electrodes and the common electrodes are orthogonal 
to each other, and either the segment electrodes or the common 
electrodes are divided into two parts, an end portion of one 
electrode of the electrodes not divided, which faces another 
electrode is positioned in a facing region between facing 
portions of the electrodes divided into two parts . 
[Claims ] 
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[Claim 1] A liquid crystal display panel comprising at least 
a liquid crystal layer, a plurality of band-shaped segment 
electrodes provided at one side of said liquid crystal layer, 
and a plurality of band-shaped common electrodes provided at 
the other side of said liquid crystal layer, in which said 
segment electrodes and said common electrodes are orthogonal 
to each other and either said segment electrodes or said common 
electrodes are divided into two parts, wherein an end portion 
of one electrode of the electrodes not divided, which faces 
another electrode is positioned in a facing region between 
facing portions of the electrodes divided into two parts - 
[Claim 2] The liquid crystal display panel according to claim 
1, wherein facing portions of said respective electrodes 
divided into two parts are formed into shapes such as 
projections and depressions alternately. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] The present invention 
relates to a liquid crystal display panel applied to a liquid 
crystal display device, particularly, to a liquid crystal 
display panel of which display quality is improved. 

[0002] 

[Prior Art] A liquid crystal display panel in which a liquid 
crystal twist angle is large (180° to 270°) is called as a super 
twist nematic (STN) liquid crystal display panel. 
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[0003] Fig. 6 is a fragmentary exploded perspective view of 
a typical example of a conventional STN liquid crystal display 
panel . 

[0004] The STN liquid crystal display panel shown in Fig. 6 
has respective members of an upper polarizing plate 15, a 
retardation plate 40, a liquid crystal cell 60 and a lower 
polarizing plate 16 stacked and fabricated in an vertical 
disposition relationship shown by the drawing. 
[0005] The liquid crystal cell 60 has two electrode substrates 
11, 12 bonded with a frame-shaped seal member 52 including a 
cutout portion 51 for injecting a liquid crystal between the 
substrates . 

[0006] A plurality of segment electrodes and common 
electrodes made of band-shaped transparent electrode films 
(ITO) are formed so as to be orthogonal to each other in the 
two electrode substrates 11, 12 made of glass. 
[0007] In the liquid crystal display panel, in order to improve 
a display quality, the segment electrodes or the common 
electrodes are divided into two parts to thereby decrease the 
time-sharing number when driving the segment electrodes or the 
common electrodes by the time-sharing. 

[000 8] Fig. 7 is a view for explaining a relationship between 
the segment electrodes divided into two parts and the common 
electrodes in the liquid crystal cell 60 in which the segment 
electrodes are divided into two parts . 
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[000 9] Fig. 8 is a view showing an enlarged part on which a 
circle is drawn in Fig. 7. 

[0010] As clear from the Fig. 7 and Fig. 8, the segment 
electrodes in the liquid crystal cell 60 are divided into two 
parts of segment electrodes 21 and 22, and the segment 
electrodes 21, 2 2 and common electrodes 23 are orthogonal to 
each other. 

[0011] A part of the segment electrodes 21 forms a display 
screen 1, and a part of the segment electrodes 22 forms a display 
screen 2 . 

[0012] Fig. 9 is a view showing a cross section cut along the 
line a-a' in Fig. 8. 

[0013] In Fig. 9, numerals 11, 12 denote electrode substrates 
made of glass, numerals 21, 22 denote segment electrodes 
divided into two parts, a numeral 23 denotes a common electrode 
which faces the segment electrode, a numeral 24 denotes 
insulating films and a numeral 25 denotes alignment films. 
[0014] Fig. 10 is a simplified view omitting the insulating 
films 24 and the alignment films 25 in Fig. 9. 
[0015] As shown in Fig. 10, a facing region "A" between facing 
portions 26, 27 of the segment electrodes 21, 22 divided into 
two parts is positioned in a region B where the common electrode 
23 between the common electrodes 23 does not exist. 
[0016] Therefore, in the facing region "A" between the facing 
portions of the divided segment electrodes 21, 22, there does 
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not exist the segment electrodes 21, 21 or the common electrode 
23 . 

[0017] In the STN liquid crystal display panel, a light 
transmittance is determined by a relationship between a product 
"An X d" of a refractive index anisotropy of a liquid crystal 
"An" multiplied by a thickness of the liquid crystal "d", and 
a retardation R of a retardation plate. 

[0018] In order to allow the transmittance to be uniform, it 
is necessary that a thickness of a liquid crystal layer is to 
be uniform, however, when a plurality of segment electrodes 
and the common electrodes are formed to be band-shaped, there 
generates steps in thicknesses (0.1 to 0.3 |j,m) of the 
transparent electrode film (ITO) between the segment 
electrodes and between the common electrodes, therefore, the 
thickness of the liquid crystal layer at these parts becomes 
large to incur light leakages. 

[0019] To solve the above, a technology in which black masks 
which shield light are formed between electrodes of the segment 
electrodes or the common electrodes is well known as described 
in a JP-A-1-35589 . 
[0020] 

[Problems that the Invention is to Solve] However, in the above 
well-known technology, in order to form the black masks, an 
etching is required after chromium, carbon or the like is 
electrodeposited or vapor-deposited, therefore, there exist 
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problems that manufacturing processes are added and costs 
increase. 

[0021] Consequently, there is a case that a liquid crystal 
display panel is manufactured without forming the black masks 
shielding light between electrodes of segment electrodes or 
common electrodes for decreasing the costs. 

[002 2] When the black masks are not used in a liquid crystal 
display panel in which the segment electrodes or the common 
electrodes are divided into two parts, there does not exist 
the segment electrode or the common electrode in a facing region 
between facing portions of the segment electrodes or common 
electrodes, therefore, a thickness of the liquid crystal layer 
of the facing region between the facing portions of the segment 
electrodes or the common electrodes is large compared to a 
thickness in regions between other electrodes, as a result, 
the light leakage increases. 

[0023] Therefore, in the case of a liquid crystal display panel 
of, for example, a normally white type or a normally black type, 
there is a problem that a facing region between facing portions 
of the segment electrodes or the common electrodes is displayed 
by a white line when black is displayed in the whole screen 
and a display quality deteriorates. 

[0024] The above problem is prominent in a liquid crystal 
display panel of a multi color display. 

[0025] The above problem is explained with reference to Fig. 
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10. 

[0026] In a liquid crystal cell shown in Fig. 10 , the thickness 
of a transparent electrode forming the segment electrodes 21, 

22 and the common electrodes 23 is approximately 0.1 to 0.3 
\m, therefore, a thickness "D" of the liquid crystal layer in 
the facing region "A" between the facing portions 26, 27 of 
the segment electrodes 21, 22 is 0 . 2 to 0 . 6 ^Am thicker in maximum 
than a thickness "E" of the liquid crystal layer between the 
segment electrodes 21, 22 and the common electrodes 23 because 
there does not exist the transparent electrode in the facing 
region "A". And a thickness "F" of the liquid crystal layer 
in a region C where the segment electrodes 21, 22 or the common 
electrode 23 exists at only one side is 0.1 to 0.3 |xm thicker 
in maximum than the thickness "E" of the liquid crystal layer 
between the segment electrodes 21, 22 and the common electrodes 

23 . 

[002 7] As described above, in the STN liquid crystal display 
panel, the light transmittance is determined by the 
relationship between the product "An x d" of the refractive 
index anisotropy of a liquid crystal "An" multiplied by the 
thickness of the liquid crystal "d", and the retardation R of 
the retardation plate. 

[0028] However, the thickness "D" of the liquid crystal layer 
in the facing region "A" between the facing portions 26, 2 7 
of the segment electrodes 21, 22 is 0.1 to 0.3 \m. thicker than 
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the thickness "F" of the liquid crystal in the region "C" where 
the segment electrodes 21, 2 2 or the common electrode 2 3 exists 
at only one side, and the light leakage increases in the facing 
region "A" between the facing portions 26, 27 of the segment 
electrodes 21, 22 of the liquid crystal display panel. 
[002 9] Therefore, as described above, in the case of 
displaying black in the whole screen, the facing region "A" 
between the facing portions 26, 27 of the segment electrodes 
21, 22 is displayed by the white line and a display quality 
deteriorates . 

[003 0] The present invention is made for solving the above 
problems on the conventional arts, and an object of the 
invention is to provide a technology whereby the display 
quality can be improved in a liquid crystal display panel in 
which either the segment electrodes or the common electrodes 
are divided into two parts . 

[0031] The above object and the other objects, and a novel 
characteristic are clarified by the description of the present 
specification and accompanying drawings. 
[0032] 

[Means for Solving the Problems] In the inventions disclosed 
by the present application, a summary of the typical one will 
be explained as follows. 

[ 0033 ] ( 1 ) In a liquid crystal display panel including at least 
a liquid crystal layer, plural band-shaped segment electrodes 



9 



provided at one side of the liquid crystal layer, and plural 
band-shaped common electrodes provided at the other side of 
the liquid crystal layer, in which the segment electrodes and 
the common electrodes are orthogonal to each other and either 
the segment electrodes or the common electrodes are divided 
into two parts, it is characterized that an end portion of one 
electrode of the electrodes not divided, which faces another 
electrode is positioned in a facing region between facing 
portions of electrodes divided into two parts . 
[0034] 

[Operation] According to the description of the paragraph ( 1 ) , 
in the liquid crystal display panel in which either segment 
electrodes or the common electrodes are divided into two parts , 
the end portion of one electrode of the electrodes not divided, 
which faces another electrode is positioned in the facing 
region between the facing portions of the electrodes divided 
into two parts , therefore, a thickness of a liquid crystal layer 
in the facing region between the facing portions of the segment 
electrodes or the common electrodes becomes equal to a 
thickness of the liquid crystal layer in a region where the 
segment electrode or the common electrode exists at only one 
side, or portions in which thickness becomes larger than the 
thickness of the liquid crystal layer in the region where the 
segment electrode or the common electrode exists at only one 
side decrease, as a result, a light leakage in the facing region 
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between the facing portions of the segment electrodes or the 
common electrodes can be decreased to thereby improve a display 
quality of the liquid crystal display panel. 
[0035] 

[Embodiments] Hereinafter, embodiments of the invention will 
be explained in detail with reference to drawings. 
[003 6] In all drawings for explaining the embodiments, the 
same numerals are given to components having the same function 
and a repeated explanation thereof will be omitted. 
[003 7] A liquid crystal display panel of the invention is same 
as the liquid crystal display panel shown in Fig. 6, in which 
segment electrodes are divided into two parts in the same way 
as the liquid crystal display cell 60 shown in Fig. 7- 
[0038] Fig. 1 is a view for explaining a relationship between 
the segment electrodes divided into two parts and common 
electrodes in a liquid crystal display cell of a liquid crystal 
display panel as one embodiment (embodiment 1) of the invention, 
and is a view showing an enlarged part as same as Fig. 8. 
[003 9] As clear from Fig. 1, in the liquid crystal display 
panel of the embodiment 1, the segment electrodes are divided 
into two parts of segment electrodes 21 and 22, and the segment 
electrodes 21, 22 and the common electrodes 23 are orthogonal 
to each other. 

[0040] Fig. 2 is a view showing a cross section cut along the 
line a-a' in Fig. 1. 
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[0041] In Fig. 2, numerals 11, 12 denote electrode substrates 
made of glass, numerals 21, 2 2 denote segment electrodes 
divided into two parts, a numeral 23 denotes common electrodes 
which faces the segment electrodes, a numeral 24 denotes 
insulating films, and a numeral 25 denotes alignment films. 
[0042] Fig. 3 is a simplified view in which the insulating 
films 24 and the alignment films 25 in Fig. 2 are omitted. 
[004 3] As shown in Fig. 3, in the liquid crystal display cell 
60 of the embodiment 1, the segment electrode 22 and the common 
electrode 23 are positioned so that an end portion 28 of one 
common electrode 231 of the common electrodes 23 which faces 
another common electrode 230 corresponds to an end portion 26 
of the segment electrode 22 as one of the segment electrodes 
divided into two parts . 

[004 4] Therefore, a facing region "A" between end portions 
26, 27 of the segment electrodes 21, 22 divided into two parts 
is located on one common electrode 231 of the common electrodes 
23. A thickness "D" of a liquid crystal layer in the facing 
region "A" between the end portions 26, 2 7 of the segment 
electrodes 21, 2 2 becomes equal to a thickness "F" of the liquid 
crystal layer in a region "C" where the segment electrodes 21, 
22 or the common electrode 23 exists at only one side. 
[0045] Accordingly, a light leakage in the facing region "A" 
between the end portions 26, 27 of the segment electrodes 21, 
22 can be decreased, and a display quality of the liquid crystal 
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display panel can be improved compared to the conventional 
liquid crystal display panel. 

[004 6] In the embodiment 1, it is also preferable that the 
segment electrode 21 and the common electrode 23 can be 
positioned so that an end portion 29 of another common electrode 
230 which faces one common electrode 231 of the common 
electrodes 23 corresponds to the end portion 2 7 of the segment 
electrode 21 as one of the segment electrodes divided into two 
parts . 

[0047] Furthermore, in the embodiment 1, the case that the 
segment electrode 22 and the common electrode 23 are positioned 
so that the end portion 2 8 of one common electrode 231 of the 
common electrodes 23 which faces another common electrode 23 0 
corresponds to the end portion 2 6 of the segment electrode 2 2 
as one of the segment electrodes divided into two parts, however, 
as shown in Fig. 2, in the actual liquid crystal cell 60, the 
insulating films 24 and the alignment films 2 5 are stacked on 
the segment electrodes 21, 2 2 or the common electrodes 23, 
therefore, the end portion 28 of one common electrode 231 of 
the common electrodes 23 which faces another common electrode 
230 can be positioned within the facing region "A" between the 
end portions 26, 27 of the segment electrodes 21, 22, for 
example, the end portion 28 of one common electrode 231 of the 
common electrodes 23 which faces another common electrode 230 
can be positioned in a middle part or the like of the facing 
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region "A" between the end portions 26, 27 of the segment 
electrodes 21, 22. 

[0048] In this case, in the thickness "D" of the liquid crystal 
layer in the facing region "A" between the end portions 26, 
27 of the segment electrodes 21 , 22, portions in which thickness 
becomes larger than the thickness "F" of the liquid crystal 
layer in the region "C" where the segment electrodes 21, 22 
or the common electrode 23 exists at only one side decrease, 
as a result, the light leakage in the facing region "A" between 
the end portions 26, 27 of the segment electrodes 21, 22 can 
be decreased to thereby improve the display quality of the 
liquid crystal display panel, compared to the conventional 
liquid crystal display panel. 

[004 9] Fig. 4 is a view for explaining a relationship between 
segment electrodes divided into two parts and common electrodes 
in a liquid crystal display cell 60 of a liquid crystal display 
panel as another embodiment (embodiment 2) of the invention, 
and is a view showing an enlarged part as same as Fig. 8. 
[0050] As shown in Fig. 4, in the liquid crystal display cell 
60 of the liquid crystal display panel of the embodiment 2, 
the segment electrodes are divided into two parts of segment 
electrodes 21 and 22, and the segment electrodes 21, 22 and 
the common electrodes 23 are orthogonal to each other in the 
same way as the embodiment 1 . 

[0051 ] In the liquid crystal display cell 60 of the embodiment 



14 



2, the end portions 2 7 of the segment electrodes 21 and the 
end portions 26 of the segment electrodes 22 are formed into 
shapes of projections and depressions every other portion 
alternately. 

[0052] The end portion 27 of the segment electrode 21 is 
positioned so as to correspond to the end portion 2 9 of one 
common electrode 23 0 of the common electrodes 23 which faces 
another common electrode 231, and end portion 26 of the segment 
electrode 22 is positioned so as to correspond to the end 
portion 28 of one common electrode 231 of common electrodes 
23 which faces another common electrode 230. 

[0053] Also in the embodiment 2, the same operation and effect 
as the embodiment 1 can be obtained. 

[0054] Fig. 5 is a view for explaining a relationship between 
segment electrodes divided into two parts and common electrodes 
in a liquid crystal display cell 60 of a liquid crystal display 
panel of another embodiment (embodiment 3) of the invention, 
is a view showing an enlarged part as same as Fig. 8. 
[0055] The liquid crystal display cell 60 of the liquid crystal 
display panel of the embodiment 3 shown in Fig. 5 has the same 
structure as the embodiment 2 except that the end portions 26, 
27 of the segment electrodes 21, 22 formed into shapes of 
projections and depressions alternately make pairs in the same 
part . 

[0056] Also in the embodiment 3, the same operation and effect 



as the embodiment 1 can be obtained. 

[0057 ] In the embodiments 2 and 3, it goes without saying that 
the positioning can be performed so that the end portion 26 
of the segment electrode 22 faces the end portion 28 of the 
common electrode 231, and the end portion 27 of the segment 
electrode 21 faces the end portion 29 of another common 
electrode 230. 

[0058] In the liquid crystal display panel of the embodiments 
1 to 3, the segment electrodes are divided into two parts, 
however, the common electrodes can be divided into two parts. 
[0059] The invention has specifically described based on 
embodiments as above. It is needless to say that the invention 
is not limited to the above embodiments and can be changed 
variously in the scope not departing from the gist thereof. 
[0060] 

[Advantage of the Invention] In the inventions disclosed by 
the present application, an advantage obtained by a typical 
example will be explained as follows . 

[0061] (1) In a liquid crystal display panel in which either 
segment electrodes or common electrodes are divided into two 
parts, an end portion of one electrode of the electrodes not 
divided, which faces another electrode is positioned in a 
facing region between facing portions of the electrodes divided 
into two parts, therefore, a thickness of a liquid crystal layer 
of a facing region between facing portions of the segment 
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electrode or the common electrode becomes equal to a thickness 
of the liquid crystal layer in a region where the segment 
electrode or the common electrode exists at only one side, or 
portions in which thickness becomes larger than the thickness 
of the liquid crystal in the region where the segment electrode 
or the common electrode exists at only one side decrease, as 
a result, a light leakage in the facing region between the 
facing portions of the segment electrode or the common 
electrode can be decreased. 

[0062] Accordingly, a display quality of the liquid crystal 
display panel can be improved. 

[0063] Furthermore, black masks become unnecessary and the 

costs can be decreased. 

[Brief Description of the Drawings] 

Fig. 1 is a view for explaining a relationship between 
segment electrodes divided into two parts and common electrodes 
in a liquid crystal display cell of a liquid crystal display 
panel as one embodiment (embodiment 1) of the invention, and 
is a view showing an enlarged part. 

Fig. 2 is a view showing a cross section cut along the 
line a-a ' of Fig. 1. 

Fig. 3 is a simplified view of Fig. 2. 

Fig. 4 is a view for explaining a relationship between 
segment electrodes divided into two parts and the common 
electrodes in a liquid crystal display cell of a liquid crystal 
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display panel as another embodiment (embodiment 2) of the 
invention, and is a view showing an enlarged part. 

Fig. 5 is a view for explaining a relationship between 
segment electrodes divided into two parts and the common 
electrodes in a liquid crystal display cell of a liquid crystal 
display panel as another embodiment (embodiment 3) of the 
invention, and is a view showing an enlarged part. 

Fig. 6 is a fragmentary exploded perspective view of a 
typical example of a conventional STN liquid crystal display 
panel . 

Fig. 7 is a view for explaining a relationship between 
the segment electrodes divided into two parts and the common 
electrodes in the liquid crystal cell in which segment 
electrodes are divided into two parts . 

Fig. 8 is a view showing an enlarged part where a circle 
is put in Fig. 7. 

Fig. 9 is a view showing a cross section cut along the 
line a-a' in Fig. 8. 

Fig. 10 is a simplified view of Fig. 9. 
[Description of Reference Numerals] 

11, 12 electrode substrate; 15 upper polarizing plate; 

16 lower polarizing plate; 21, 22 segment electrode; 23, 230, 

231, 2 3 2.... ..common electrode; 24 insulating film; 

25 alignment film; 26, 27 facing portions of segment 

electrodes 21, 22; 28, 29 end portions of common electrode 



18 



23 facing another common electrode 23; 4 0 retardation plate; 

52 seal member; 60 liquid crystal cell 

Fig. 7 

display screen 1 
display screen 2 
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